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Abstract 
There has been limited research examining the pedagogical benefits of peer feedback for 
facilitating project-based learning in an online environment. Using a mixed method 
approach, this paper examines graduate students’ participation and perceptions of peer 
feedback activity that supports project-based learning in an online instructional design 
course. Our findings indicate that peer feedback can be implemented in an online 
learning environment to effectively support project-based learning. Students actively 
participated in the peer feedback activity and responded positively about how the peer 
feedback activity facilitated their project-based learning experiences. The results of 
content analysis exploring the peer feedback reveal that learners were mostly supportive 
of peers’ work and they frequently asked questions to help advance their peers’ thinking. 
The implications and challenges of implementing peer feedback activity in an online 
learning environment are discussed.  
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Introduction 
The increasing prevalence of online programs and courses in higher education leads to 
burgeoning research on the effective instructional methods and strategies to promote 
and facilitate students’ learning in this context. Among various instructional methods, 
the constructivist methods exemplify meaningful learning through hands-on problem 
solving activities that promote active knowledge construction (Jonassen, 1998). Project-
based learning (PjBL) is one of the methods for creating meaningful learning 
experiences. PjBL uses a driving problem to trigger inquiry activities in which students 
ask questions, search for information, brainstorm, design, and test alternative solutions 
(Blumenfeld, et al., 1991). During this inquiry process, learners create a series of 
culminating artifacts by applying what they learned previously or what they have 
searched and acquired along the way. The created artifacts are external representations 
of students’ solutions to the problem and can be shared and critiqued for further 
improvement. As projects are often relevant to the individual learner’s context, PjBL 
promotes student-centered learning where students are offered the opportunity to 
assume more responsibility and independence of learning in a personally meaningful 
way.  
Project-based learning has been studied in adult online learning settings for its 
effectiveness. Adult learners are often goal-directed and motivated to apply learning in 
solving real-life problems such as those in their professional contexts (Knowles, Holton, 
& Swanson, 2012, p. 66). PjBL that engages learners in solving real-life problems can be 
a particularly motivating and useful instructional method because it encourages and 
enables knowledge and skill application for adult learners. Koh, Herring, and Hew 
(2010) explored graduate students’ levels of knowledge construction during 
asynchronous online discussions with respect to engagement in project-based learning. 
They found that a higher level of knowledge construction activities were more likely to 
occur during project-based learning when compared to non project-based learning. 
Based on their study, Koh, et al. (2010) proposed four guidelines for implementing 
online PjBL: 1) assigning students a design problem; 2) structuring project milestones to 
facilitate knowledge construction; 3) having students articulate their learning through 
the development of learning artifacts; 4) (instructor) facilitating activities toward higher 
level learning. This study adopted these guidelines in an attempt to design an effective 
PjBL online environment that inspires higher order knowledge construction.  
Learning in an online PjBL environment is not without challenges. In such an 
environment, learners not only acquire new content knowledge, but also need to apply 
newly learned knowledge to solve complex problems. The application nature of learning 
is likely to impose heavy cognitive loads on learners, especially novices in the field. 
Purposefully structured tasks and learning support are essential to scaffold students’ 
learning in an online PjBL environment (Koh et al., 2010). Learning support can be 
presented in several formats, and feedback is one of them. Feedback refers to 
“information communicated to the learner that is intended to modify his or her thinking 
or behavior for the purpose of improving learning” (Shute, 2008, p. 154). Formative 
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feedback, one type of feedback, is presented in a nonevaluative, supportive, and timely 
manner during the learning process for the purpose of improving learning (Shute, 
2008) and can be given by instructors or peers (Phielix, Prins, Kirschner, Erkens, & 
Jaspers, 2011). Feedback has been suggested as one of the crucial instructional 
components for improving knowledge and skill acquisition, and for motivating learning 
(Shute, 2008). The lack of feedback can impact students’ learning adversely and it has 
been argued as a reason for students’ withdrawing from online courses (Ertmer, et al., 
2007). Some research findings suggested that feedback may be more important in 
online learning environments than in face-to-face learning environments (Lynch, 2002; 
Palloff & Pratt, 2001), due to the lack of regular face-to-face interaction in the former. In 
addition to the affective impact, research suggested that a more explicit feedback 
process is needed in online learning in order to achieve the levels of student learning 
experiences and the depth of learning similar to those in traditional learning 
environments (Rovai, Ponton, Derrick, & Davis, 2006).  
Rationale for Adopting Peer Feedback  
Given the importance of the role feedback plays in learning, educators need to make 
sure of the frequency and quality of this instructional component when designing and 
teaching online courses. However, providing frequent and extensive feedback to every 
student can be an impractical task for online instructors (Liu & Carless, 2006). 
Feedback provided by equal-status learners, called peer feedback, can be a solution to 
meet students’ needs of receiving frequent feedback to help them improve their learning 
process (Gielen, Peeters, Dochy, Onghena, & Struyven, 2010). Peer feedback refers to “a 
communication process through which learners enter into dialogues related to 
performance and standards” (Liu & Carless, 2006, p. 280), and can be considered as a 
form of collaborative learning (Gielen, et al.,  2010). Peer feedback is mostly formative 
in nature with no grades involved. It provides comments on strengths, weaknesses, 
and/or tips for improvement (Falchikov, 1996), with the purpose of improving learning 
and performance. When students mutually provide feedback, they participate in 
collaborative learning where they construct their knowledge through social exchange 
(Gunawardena, et al., 1997) during the process of providing and receiving feedback.  
The theoretical foundation of peer feedback is the social constructivist view of learning.  
This view emphasizes learning as a social activity and asserts that learners’ interactions 
with people in the environment stimulate their cognitive growth (Schunk, 2008). 
During the peer feedback process, learners present their ideas to peers, receive and 
provide constructive feedback, and revise and advance their thinking for solving 
complex problems. Through this interactive process, learners collaboratively construct 
knowledge when they clarify their own thinking and gain multiple perspectives on a 
given issue, which enables the creation of more comprehensive and deeper 
understanding toward learning.  
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The Benefits and Challenges of Incorporating Peer Feedback 
Benefits have been found for both receiving and providing peer feedback. When 
receiving feedback, learners invite peers to contribute experiences and perspectives to 
enrich their own learning process (Ertmer, et al., 2007). When providing feedback, 
learners actively engage in articulating their evolving understanding of the subject 
matter (Liu & Carless, 2006). They also apply the learned knowledge and skills when 
assessing others’ work. This process involves learners in thinking about quality, 
standards, and criteria that they may use to evaluate others’ work, which helps them 
become critical thinkers and reflective learners (Liu & Carless, 2006). Li, Liu, and 
Steckelberg (2010) investigated the impact of peer assessment in an undergraduate 
technology application course. They found a positive and significant relationship 
between the quality of peer feedback that students provided for others and the quality of 
the students’ own final products, controlling for the quality of the initial projects. 
However, they did not find any relationships between receiving feedback and the quality 
of final products. They concluded that active engagement in reviewing peers’ projects 
might facilitate student learning performance. Cho and Cho (2011) studied how 
undergraduate peer reviewers learned from giving comments. They found that students 
improved their writing more by giving comments than by receiving comments because 
giving comments involves evaluative and reflective activities in which students 
identified good writing, problematic areas in the writing, and possible ways to solve the 
problem. 
Nevertheless, peer feedback activity may impose cognitive or affective challenges on 
learners. It is also likely that students may not possess the skills of providing useful and 
meaningful feedback (Palloff & Pratt, 1999) because students are not domain experts. 
Studies showed that students did not learn much from providing low quality comments 
(Li et al., 2010). Students can also have anxiety about giving feedback (Ertmer, et al., 
2007) if they are not used to this activity, as they do not want to appear to be criticizing 
peers’ work. In addition, peer feedback may not be perceived as valid by the receivers as 
peer reviewers are usually not regarded as a “knowledge authority” by feedback 
receivers (Gielen, et al., 2010), and, thus, learners refuse to take the feedback seriously.   
Peer Feedback in PjBL 
In the context of project-based learning, peer feedback has the potential to facilitate 
learning processes in different ways. Reviewing peers’ project drafts may help learners 
reflect on their own work and improve their own project performance. However, there 
has been limited research examining the pedagogical benefits of peer feedback for 
facilitating project-based learning in an entirely online environment. Lu and Law (2011) 
studied online peer assessment activities to support high school students’ project-based 
learning and examined the effects of different types of peer assessment on student 
learning. These high school students were enrolled in face-to-face public high schools 
while they participated in online peer assessment activities in the study. Lu and Law 
found that the feedback consisting of identified problems and suggestions was a 
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significant predictor of the feedback providers’ performances. They also found that 
positive affective feedback was related to feedback receivers’ performances. While Lu 
and Law’s study examined online peer assessment in a face-to-face learning context, our 
study aimed to examine how peer feedback supports graduate students’ project-based 
learning in an entirely online environment.  
 
Research Purpose and Questions 
In this paper, we investigated whether a peer feedback strategy can facilitate project-
based learning in an entirely online learning environment. We explored graduate 
students’ participation in peer feedback activity in an online learning environment 
where students needed to solve complex instructional design problems. We also 
examined their perceptions of peer feedback in supporting project-based learning, and 
the quality of the provided peer feedback. Specifically, we asked the following research 
questions: 
1. To what extent did graduate students participate in the peer feedback activity in 
an online project-based learning environment?  
2. How did graduate students perceive the peer feedback activity in an online 
project-based learning environment?  
3. What types of peer feedback did graduate students provide in an online project-




Context of the Study 
This study was conducted in the context of an online master's level course in a public 
university in northwestern USA. The subject matter of this course was instructional 
design. Moodle learning management system was the online learning platform used in 
this course. Twenty-one students were enrolled in this course and these students were 
geographically dispersed, with most of them living in different states in the United 
States. Many of the students were K-12 school teachers, while others were college 
instructors, technology coordinators, technical writers, and instructional designers in 
corporate settings. 
This graduate course was project-based, and required students to work on a semester-
long individual instructional design project accounting for 40% of their course grade. In 
this project, students were responsible for conceptualizing, planning, designing, and 
developing an instructional unit on a topic of their choice with the help of peers and the 
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instructor. The project required students to apply knowledge and skills of instructional 
design when conceptualizing, brainstorming, designing, and exploring alternative 
solutions for their design problems, which is the core characteristic of project-based 
learning as defined by Blumenfeld et al. (1991). 
The complex instructional design project was structured into five project milestones and 
each milestone was supported by a task-oriented discussion where peer feedback 
activity took place. Students submitted their project artifacts for peer feedback at each 
milestone. These milestones include: 1) proposing a plan for needs assessment; 2) 
conducting a task analysis to draw a task flowchart and identify a list of learning 
objectives; 3) creating a plan to assess learning outcomes; 4) creating instructional 
strategies; and 5) developing a plan for different types of formative evaluation. Each 
milestone lasted for two weeks. For each milestone, students read the textbook on the  
specific instructional design process, applied the knowledge to create a draft of each 
milestone task, and posted the draft to the designated discussion forum for peer 
feedback. Each project milestone task had its own dedicated discussion forum. In total, 
students participated in five peer feedback discussions, one for each milestone task, 
throughout the semester.   
At the beginning of the semester, twenty-one students were assigned to three 
heterogeneous groups of six to eight learners by the instructor, based on their self-
reported skills and experiences of instructional design. Within each milestone cycle, 
three deadlines were set for students: 1) post their artifacts within their group; 2) 
provide feedback to three peers within their group; and 3) address any questions, 
suggestions, or comments in the feedback they received. This design aimed to promote 
participation and foster reflection on whether students understand, accept, and agree on 
the feedback. At the end of the semester, students were encouraged to fill out an 
anonymous course evaluation survey on a voluntary basis to express their perceptions of 
the course activities.  
Data Collection and Analysis 
The human subjects approval was obtained for analyzing students’ participation data, 
their course work, and the anonymous course evaluation survey data. This study applied 
a mixed-method design that collects both quantitative and qualitative data to answer 
our research questions. To answer Research Question 1, we examined students’ postings 
on the five online discussion forums and tallied the frequency of discussion postings to 
examine student participation in the peer feedback activity. To answer Research 
Question 2, we collected qualitative data of students’ perceptions of the PjBL and peer 
feedback activity through open-ended questions as part of the anonymous course 
evaluation survey at the end of the semester. The open-ended questions on the course 
evaluation survey read  
Please provide feedback on the following assignments. 
Indicate whether you think it helps you learn the subject 
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or not. If it helps, please explain how it helps you learn. 
If you do not find it helpful, what changes would you 
suggest to make the assignment meaningful to your 
learning experience. 
 The students were specifically asked to comment on “Module Discussions” where they 
provided and received feedback from peers, and on “Instructional Design Project” where 
they worked on creating an instructional design document and developing instructional 
materials throughout the semester. Eighteen out of the 21 students provided qualitative 
feedback as part of the evaluation. We did not ask the students for permission to use  
their comments in the survey as quotes in our paper due to the anonymous nature of the 
survey data. We used thematic analysis to examine the responses to these open-ended 
questions for emerging themes.  
To answer Research Question 3, we downloaded the discussion messages posted on the 
Moodle discussion forums and analyzed the messages to further explore the quality of 
the provided feedback. Specifically, we conducted a content analysis on the peer 
feedback entries posted in two forums, Discussion 1 on “Needs Assessment Plan” and 
Discussion 2 on “Task Analysis.” Due to the large amount of data, we purposefully 
selected and analyzed these two discussions because of the differing structure of the 
feedback activity. In Discussion 1, students did not receive specific guidance and 
directions on the aspects to comment on—they were simply asked to look over peers’ 
needs assessment plans and give constructive feedback regarding the ideas. Hoping to 
improve peer feedback quality, the instructor provided specific questions to guide 
student feedback efforts in Discussion 2 and the three following discussions. For 
example, one guiding question reads,  “Does the stated learning goal appear clear, 
concise, and show an obvious outcome? How can the goal be improved?” The feedback 
entries were coded based on the coding scheme adapted from Lu and Law (2011) (see 
the next section for the coding scheme table). After examining the peer feedback in this 
study against the adapted coding scheme, we added some categories and sub-categories 
for the purpose of capturing the complexity of the peer feedback data. We expect that 
using the modified coding scheme will better capture the complexity of the data that 
help generate meaningful pedagogical implications.  
 
Results and Discussion  
 
Student Participation in the Peer Feedback Activity  
The descriptive data that shows the detailed breakdown of the frequency of messages 
across five discussions by groups are presented in Table 1. The requirement of the peer 
feedback activity asked students to post one original post to share the design artifacts 
they created, respond to three original peer postings, and answer all the questions and 
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comments from peers in one or several posts. As such, five messages per discussion can 
be considered the minimal posting requirement students have to achieve. The data show 
that students actively participated in the peer feedback activity and they achieved the 
required five postings throughout the discussions. On average, members in Group 1 
posted 6 messages, those in Group 2 posted about 7 messages, and those in Group 3 
posted about 5.7 messages throughout the five discussions. In general, the frequency of 
posted messages decreased in the later discussions across the groups.  
Table 1 
Means and Standard Deviations of the Numbers of Posted Messages per Person across 
Five Discussions 
 Group 1  
Mean (SD) 
Group 2  
Mean (SD) 




Discussion 1 6.80 (.45) 8.13 (2.53) 6.14 (2.54) 7.02 
Discussion 2 6.40  (1.34) 7.88 (3.40) 5.71 (2.21) 6.66 
Discussion 3 6.20 (1.64) 7.13 (1.25) 5.71 (1.50) 6.35 
Discussion 4 5.80 (3.27) 6.50 (1.85) 6.00 (2.83) 6.10 
Discussion 5 5.20 (3.03) 5.38 (2.77) 5.14 (2.12) 5.24 
Note : There were 5, 8, and 7 students in Group 1, 2, and 3 respectively. Group 1 had six 
students to start with but one student stopped participating in the course since 
Discussion 2, so this student was dropped from the calculation.  
 
Student Perceptions of Peer Feedback Activity  
Positive perceptions of PjBL and peer feedback activity. 
We analyzed learners’ responses to the open-ended questions to help understand 
students’ perceptions of their experiences in project-based learning and the peer-
feedback activity. Students generally enjoyed the online project-based learning activity 
where they were able to work on an interesting and relevant topic of their choice and to 
apply their newly acquired design knowledge and skills. Some students considered the 
hands-on activity of creating an actual instructional design project the best component 
of the course. Other students specifically commented on the effective design of the 
project- based learning activity in which the project was organized into five milestones 
where learners were able to undertake a complex instructional design project one step at 
a time. The project would have been overwhelming and created a high level of anxiety if 
it were not broken down into several milestones or did not provide the opportunities of 
receiving peer feedback during the process. Two comments from the students read, 
Overall I enjoyed this process. It was a lot of work, but I 
liked how it was systematically designed to be put 
together throughout the semester and it was nice to have 
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the same three peers helping you out in the discussion 
group. 
I liked the module discussions, especially since it forces 
you to work on portions of the project and get feedback. I 
think they are GREAT! 
Overall, students were mostly positive about the peer feedback activity as revealed in the 
following comments: 
I liked how the discussions served as a rough draft to the 
overall ID project. Peer feedback is always good to get. I 
was pleased with the quality of the feedback.   
I thought it was very helpful and enlightening to give and 
receive feedback from peers. 
I thought this was helpful especially getting feedback 
from my peers because it made my project better.   
The most valuable part for me was seeing what other 
students were doing.  
Issues of low quality of peer feedback.  
A few students perceived the peer feedback activity more negatively, mostly because 
they did not get useful feedback and had spent a great deal of time providing quality 
feedback to their peers. Students commented that  
As far as commenting, two students generally gave me 
useful feedback, though most others did not. 
I perhaps worked too hard at giving substantial feedback 
during the first few modules even though I got much less 
on my project. It was very time consuming for me. 
The only downside was the discussion peer reviews 
started lagging near the end. Keeping students focused 
on the importance of giving quality feedback will really 
help. 
These comments pointed out an important issue in the peer feedback activity. Despite 
that guiding questions were in place for most of the discussion activities to help students 
construct peer feedback, some students did not or could not provide helpful feedback. 
Providing constructive feedback requires critical thinking skills for evaluating the 
artifacts based on standards or criteria, identifying gaps or discrepancy in the artifacts, 
or offering different perspectives to consider alternative solutions. Students in this class 
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varied widely in terms of their educational or instructional design related experiences. 
While the majority of the students were able to provide alternative perspectives, not 
everyone was capable of doing so due to the lack of experiences to draw from. Thus, 
advanced intervention is needed to enhance student performance on providing quality 
and constructive feedback. Admittedly, providing quality feedback also takes a 
considerable amount of time. Poor feedback quality may suggest that learners lacked 
motivation in helping peers out and that they failed to see the benefits of engaging in the 
evaluative and reflective activities of providing feedback.  
Scheduling challenge due to the rigorous deadline structure. 
Across five discussions, strict deadlines for feedback postings were established and 
reinforced through assessment criteria on the timeliness of postings. This design was 
intended to ensure sufficient time for students to provide feedback and respond to peer 
questions. However, some students did not like the multiple deadlines for the 
discussions. They commented that 
I found it difficult to have so many due dates as a large 
part of the class is driven by discussion boards. I like 
having one due date as in prior semester classes.  
It would be nice if there were not many steps to 
assignments that are due on various dates. This was a 
little confusing as far as what was due on each date. 
One of the benefits of online learning is its flexibility (Ally, 2004). Although this was not 
a self-paced online course, some students still expected to have maximal freedom in 
terms of controlling the pace of their learning and completing their assignments. They 
may consider losing the flexibility of online learning when multiple discussion 
participation deadlines were imposed. However, the instructor’s past online teaching 
experiences showed that students might wait until the last minute to participate if the 
discussion activities were not structured around the deadlines, which may lead to lower 
quality of provided feedback and lacking time for responding to or reflecting on the 
received feedback. As such, there is a fine balance between imposing more structured 
discussion to maximize learning and diminishing flexibility of online learning.  
Types of Provided Peer Feedback 
In total, 60 entries of peer feedback in Discussion 1 and 63 entries in Discussion 2 were 
coded using the coding scheme presented in Table 2. This coding scheme was adapted 
based on the scheme in Lu and Law (2011). Each peer feedback entry was broken into 
idea units for coding. A substantial entry of peer feedback usually contains several idea 
units that can be coded into different categories of comments depending on the coding 
scheme.  
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Table 2 
Coding Scheme for the Types of Comments 
Categories Definitions Examples of comments from 
the current study 
Cognitive   
Problem 
identification 
Addressing specific issues  Although I can guess from the 
context clues, I'm not sure 
exactly what CV & DP means. 
 
Question Asking questions to clarify or to 
prompt deeper thinking 
Will you use a checklist of 
important features you would 
like to see the students using 
while you are assessing them? 
 
Suggestion Providing a method to deal with 
the problem  
I just think to make it more 
manageable for you, it would 
be better to get more specific 
with what basic skill you are 
going to cover and to make 
sure it can be done in 3 hours. 
Explanation   
                Learning Learning content-related 
elaboration or justification on 
the problems 
identified/suggestions/questions  
[For your assessment, have 
you considered what questions 
you will ask to determine the 
current abilities of your 
students?] It may be good to 
know before you begin how 
many of them have worked on 
a Mac prior to the beginning of 
the lesson. If the majority of 
them do not have experience 
with Mac this may change how 
you structure your lesson on 
iMovie completely. 
 
       Explanation 
Personal 
Personal-experiences-related 
elaboration or justification on 
the problems 
identified/suggestions/questions  
Just a thought because as 
someone who has used 
Thinkfinity many times, I 
sometimes still get 
overwhelmed, so it might be 
nice to have a more narrow 
focus.  
Affective   
Support Praising the work or expressing 
positive comments on the ideas 
I'm impressed with the detail 




Sharing relevant personal 
information or experiences for 
support or social exchange 
As a biology teacher, I get a 
little too enthusiastic 
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Table 3 presents the results of the content analysis. As it is not our intention to compare 
groups, we discussed the findings using aggregated data from three groups as shown in 
the column “Overall.” Based on the descriptive statistics, among six types of coded 
feedback categories, “Support” was the most common type of comment found in both 
peer feedback discussion activities. In Discussion 1, on average, one entry of peer 
feedback contained 1.33 pieces of the “Support” type of comment whereas one piece of 
comment contained one idea unit; in Discussion 2, one entry of peer feedback contained 
2.4 pieces of Support. “Question” was the second most common type of comment in 
both discussions (M = .85 in Discussion 1; M = .87 in Discussion 2). “Problem 
Identification” was the least common type of feedback in Discussion 1 (M = .10) but its 
frequency increased in Discussion 2 (M = .38).  
Table 3  
Means of the Types of Comments in Each Feedback Entry by Discussions 
Categories Discussion 1 Discussion 2 















Cognitive   
Problem 
identification 0.00 0.04 0.28 0.10 0.47 0.25 0.50 0.38 
Question 0.53 0.81 1.17 0.85 0.71 0.64 1.39 0.87 
Suggestion 1.07 0.19 0.39 0.47 1.59 0.61 0.56 0.86 
Explanation  
            Learning  0.67 0.44 0.78 0.60 0.71 0.25 0.72 0.51 
Personal 0.27 0.07 0.11 0.13 0.24 0.25 0.44 0.30 
Total 0.94 0.51 0.89 0.73 0.95 0.5 1.16 0.81 
Affective 
Support 2.13 1.00 1.17 1.33 4.12 1.50 2.17 2.40 
Personal 
experience 0.80 0.56 0.78 0.68 0.65 0.29 0.28 0.38 
* Numbers in parentheses indicate the total feedback entries posted in the specific forum by each 
group 
 
When we examined the postings across two discussions, the descriptive data showed 
that four types of comments, including “Problem Identification”, “Suggestion”, 
“Explanation-Personal”, and “Support”, increased from Discussion 1 to Discussion 2. 
However, “Explanation-Learning” and “Personal experience” types of comments 
decreased. These different patterns may be associated with the structure of the feedback 
activity; that is, guiding questions were provided in Discussion 2 but not in Discussion 1. 
For example, in Discussion 1, students provided more personal experiences in their 
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feedback, which may be explained by the fact that students are more likely to relate to 
their own prior experiences instead of relating to the newly learned materials when they 
are not guided to do so. When students were asked to “assess” how well peer work 
addressed specific content knowledge and to “provide suggestions” for improvement in 
Discussion 2, they generated more comments on “Problem Identification” and 
“Suggestion.”  As found in previous research by Lu and Law(2011), the ability to identify 
problems and give suggestions was a significant predictor of the feedback providers’ 
learning performance. Our findings revealed the potential of guiding questions in 
eliciting feedback types that may benefit student performance. Despite that descriptive 
statistics in this exploratory study seem to suggest that guiding questions make a 
difference, future studies with appropriate and deliberate research design are needed to 
examine if there is a causal relationship between the use of guiding questions and the 
generation of specific types of peer comments.  
Based on the self-explanation research, explanations can enhance deeper learning when 
they go beyond given information (Chi et al., 1989). As such, it is likely to benefit 
learners if they can generate more explanations in their feedback (Gielen, et al, 2010). 
The learning potential of explanations led us to further code explanation types of 
comments into two categories, learning and personal, in hoping to understand what 
students explained in the peer feedback activity. Overall, learners generated more 
learning explanations than personal explanations in their feedback. While the purpose 
of the explanation is usually to support and strengthen one’s argument, it is not clear if 
either learning or personal explanations are perceived as more persuasive as 
justifications for feedback receivers in terms of improving their work. However, we 
suspect that learning explanations have greater learning benefits for feedback providers 
than explanations based on personal experiences or opinions because when generating 
learning explanations, feedback providers are likely to apply newly learned knowledge 
and skills to justify or elaborate on their ideas in novel contexts (i.e., peers’ projects). 
Future studies may further explore the roles of these two types of explanations in the 
peer feedback processes in terms of the perceived convincingness for feedback receivers 
and the learning benefits for feedback providers. 
In general, the content analysis of the peer feedback showed that students were mostly 
very supportive of their peers’ work and rarely criticized peers’ work harshly. In the 
cases when students tried to identify problems or pinpoint areas for improvement, they 
tended to use disclaimers or gentle tones. This interaction pattern aligns with the 
findings in the study by Yu and Wu (2011). Yu and Wu examined identity revelation 
modes in an online peer-assessment learning environment and found that no severe 
level of negative comments or irrational emotions was presented in the group that used 
real names. However,  negative comments and irrational emotions were found, although 
rarely, in the anonymity and nickname groups. They suggested that using real names 
benefited interpersonal relationships between assessors and those being assessed. In 
this study, the peer feedback activity was administered in online forums where students 
knew the identities of feedback providers and receivers. Students’ mostly positive 
feedback and use of disclaimers or gentle tones may be the result of avoiding risking the 
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interpersonal relationships among group members. In addition, the current peer 
feedback activity emphasized the formative feedback where learners collaboratively 
helped each other improve their plans and instructional design project ideas. It is also 
possible that learners were aware of the formative nature of the feedback activity so they 
were mostly supportive as they realized everyone was in the stage of idea forming and 
developing.    
 
Implications, Challenges, and Limitations 
This study examined graduate students’ participation in and perceptions of peer 
feedback activity that supported project-based learning where students engaged in 
instructional design projects in an online environment. Several implications are 
discussed here. First, similar to the findings of Koh et al. (2010), students are likely to 
have positive project-based learning experiences when the complex projects are 
structured into attainable milestones that help reduce project complexity and scale, as it 
makes hands-on experiences manageable for learners in an online environment. 
Second, a series of peer feedback activities offering useful formative comments can 
enhance learners’ project development processes. Having the opportunities to receive 
peer feedback can help learners validate ideas, identify issues, and revise drafts into a 
well thought-out project while peers contribute experiences and perspectives to enrich 
one’s own learning process (Ertmer, et al., 2007). Receiving peer feedback has a 
considerable profit for learners who engage in the process of exchanging peer feedback 
(van der Pol, van den Berg, Admiraal, & Simons, 2008). Having the opportunity of 
providing peer feedback allows for the occurrence of higher order learning 
opportunities. Viewing examples of knowledge application in different contexts also 
helps broaden one’s understanding of the applicability of knowledge. When reviewing 
their peers’ work, learners can apply newly learned knowledge and their evolving 
understanding of the subject matter (Liu & Carless, 2006) in novel contexts (i.e., peers’ 
projects) by critically evaluating the appropriateness of peers’ application of knowledge 
and elaborate and justify their own thinking.   
Three challenges were identified in this study. First, some learners were against the 
strict deadline structure imposed on the peer feedback activity to ensure feedback was 
provided and received in a timely manner. Admittedly, adult learners taking online 
courses mostly value the flexibility of online learning and scheduling. Educators and 
designers need to seek the fine balance between imposing structure to the peer feedback 
activity for the purpose of maximizing learning and diminishing flexibility of online 
learning. Second, the qualitative data revealed the issue of the low quality of peer 
feedback that could have resulted from learners not spending sufficient time on tasks or 
not being capable of providing constructive feedback. Guiding questions were 
incorporated into the design of the later discussions (Discussion 2 to Discussion 5) in 
order to scaffold learners’ generation of more constructive feedback. Although the 
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results of the content analysis on the provided feedback seem to show a positive impact, 
future research is needed to explore this intervention in depth.  
Lastly, while learners perceived positive benefits of peer feedback, this study did not 
investigate whether learners really took into account the peer feedback to revise and 
improve their projects. Although many learners responded to the feedback they received 
due to the course requirement, not everyone responded or provided quality responses to 
the feedback they received. This may suggest that some feedback was not deemed as 
useful or it may simply indicate that some learners were not as engaged in the peer 
feedback activity as others were. Future design and implementation of the peer feedback 
activity may build in a conclusion activity that requires students to write reflections on 
how the received feedback helped advance their projects or shape their ideas. In 
addition, instructional interventions such as having students complete a posteriori reply 
forms may help raise mindful reception of the feedback (Gielen et al., 2010).  
Due to the exploratory nature of the current study, we used rich qualitative and content 
analysis data to reveal the investigated phenomenon, while no inferential statistics were 
used to reach conclusions that extend beyond the collected data. As such, the findings 
should not be generalized beyond the described learning context. Future research is 
encouraged to further examine the pedagogical effects of peer feedback on students’ 
learning outcomes with research design that can lead to findings appropriate for 
generalizations.   
 
Conclusion 
This paper examined students’ participation in and perceptions of the peer feedback 
activity that supported project-based learning in an online graduate course. Our 
findings indicate that peer feedback activity can be effectively implemented in an online 
learning environment to facilitate students’ problem solving and project completion. 
Students actively participated in the peer feedback activity and were mostly positive 
about it—they perceived the activity as helpful support for their project-based learning. 
Content analysis of the provided feedback revealed that students were mostly supportive 
of peers’ work, and they provided constructive feedback that can help improve peers’ 
work by asking their peers questions. In addition, providing guiding questions seems to 
be a useful instructional strategy which elicited peer feedback that identified problems 
and provided suggestions. This study provides empirical evidence to support the 
adoption of a peer feedback strategy for facilitating project-based learning in an entirely 
online learning environment. This study also reveals a variety of comments learners 
may provide when participating in peer feedback activities. As the literature indicates 
that learners may lack the skills to provide critical comments, educators and 
instructional designers may use the findings of this study to identify instructional 
intervention if they want to further guide learners’ in constructing particular types of 
feedback to strengthen learners’ critical thinking skills. Future research is encouraged to 
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